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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
eleclroluminescent(EL) element which is driven by low 
voltage. 

SOLUTION: This element has a structure, where a 
positive electrode 2, a luminescent layer 4. a first 

negative electrode 5 formed of a material having work 
function of 3.0 eV or smaller and a second negative 



electrode 6 having a work function larger than that of "'^^JI!! 
the first negative electrode are laminated sequentially on **"^Jl ^.^y f^ 
a substrate 1 from the luminescent layer side, and the -'^^^^^^-^ 
first and second electrodes having the total thickness of a^^^'^^ 
100 &angst; or smaller are laminated, and light is emitted 
to the outside via at least the electrodes. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



http://www19.ipdl.lnpft.go.jp/PA1/result/detai1/maln/wAAAuxaGqgOA4... 2007-05-09 



Searching PAJ ffllOIXI 2/2 

Li^urnoer or appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 




http://www19Jpdljnpit.gojp/PA1/result/detan/main/wAAAuxaGqgD 



(mnmmff uv) (12) i& H ^ ft ^ # (a) (ummmmm'^ 

#il200i -338771 

(P2001-338771A) 

my^m a ¥^13^12^ 7 b (2001. 12. 7) 



H0 5B 33/26 Z 
33/04 

33/10 

33/14 B 
33/28 

OL 9 M) 



(21)ffll^^ 


#S2001 -78903{P2001 -78903) 


(71)tfl«A 


00000^69 










(S2)iimB 


¥^13ip 3 ^19 8(2001.3.19) 










(75;)^W# 






#S2000-78664(P2000- 78664) 






(32)«jfeB 


^m2if^ 3 ^21 B (2000. a 5?1) 








(JP) 


(74)f^A 


10009b7?!8 











(54) mm(om] ^m3LUi^hajius.:^y±>:x.m'^^rpe0Ws^m 



(57) [®»] 

(EL) «WStt-tl.^fc« 

a^i- 3 . 0 e Yvxfmmii- h^x^m-w^s mm 
zmmco-^mmm^ i o o ^ y^'x h n-Apxr-c-h i 



(BDlntCl.' 
H0 5B 33/26 
33/04 
33/10 
33/14 
33/28 




!(2) 001-338771 ( P 2 0 0 1 -3 3 8 7 7 1 A) 



^ib^mMmi}-m.mM^tLrzmikTh^ . mm- 

A) ^ 5 0Syg80fc-tl.it 2r»ai:-ri.n*lll 

ififl<7)*«x 1^ ^ h 5 ^-y -te « 

[it*3S 7 ] BuiB^-lffi^oMif z ( :t yyx V n- 
A) ^10SzS2 0i:tl>ifc^#Si:1-§a*5ll 

=f-Mmti-^t>^j:mim. i B^7<^v^-ftL>i!Htffi»c7):tii 
t. 

mtm^ijs^z. mmmi^. itmmwm . o e 

1 0 ] mimmmm-^JMi.zt5\.^x . m 

mmizm^mmx. ^mtno (mA) sx^is 
(mA) . 5 (^) sts7 (^) b^tzb^mmt 

[ft*3i 1 1 ] mimmimmiJimzii^'^x . « 

«(Cij{t§fl:^x, B^rat^. 10 (mA) Sx^l 
2 (mA) . t = 5 {^) tthZt^W&t-fhm^ 



[000 1] 
[0002] 

jfiif, mMiT^xr\^A\,zmhhm3t 
m.f^xyv-ihLx. ^mm'^mzMwm-^hti: 
hmMiWLwm&(nmm=f {^ax^^'hwi.s 

ELil^ (TOLED) -?-<:0«^^7)TSPfcSiJ<7)«S^ 

a^tlTisD. «iff Appl. Phys. Let 
t. 68(19), 6 May 1996^02606^ 

-i^\,z?kmmmM-i:i^^%fix\^h. mMz\t. 

V 1 ^ \i^'m c u *^ ivi s -rj) ds s ck V PAii^ ^ 

^nm\znit%, L < mmm&b ltxa- -y ^ i 

{i8Vgs^l|sKL/s.r>*^'W^§ixTv>^. ic7)^fji 

ms-ty. LTMgaurA 1 mz^<7)±M 

fclTOSrMV^TV^I,, 
[0003] 

[0004] *«Bj(i;, ±MmmAi>zm^xKc^tifzh 

[0005] 

0 e vmmf-\t-'h^j:hm-mmjf^mm.mm 
mmn 0 ojj-y^^-xbo-AijiT-c-S).?.?*^^, 



!(3) 001-338771 ( P 2 0 0 1 -3 3 8 7 7 1 A) 



[0006] Mt*^BHti^Xif , *«±tS®*»« 
[0007] 

VMSA^'s . 0 e v\:XT<n>mWh^xhm-Wm.lfi± 
m-mmco-^Vr9?f-i^ i o o ^s-y^'x h n-A&rfTh 
[0008] m-mE Lm'^mt i\'^mmt lx. 
m±^fix^j:i±mmE lm^. 

iE*«EL«^, 

(3) msm-mmc^my (^y^xhn-A) *5 5 

0 S y S 8 0 T'S> S±iB*^E L*^ . 

( 4 ) BfiiSS-ISffiiOlJI y ( ^ h O-A ) ^ 5 
5 ^ y S 6 5 TJ) l.±fB^-«E LSi^. 

( 5 ) mimzmmi^A i ^ t mwLti'h± 

( 6 ) mEmzmmcommz (^y^-x hu-A) ^ i 

0 ^ z g 2 0 -SilEWSE L*^ . 

( 7 ) mimMm^ti^mmw. m-»mmti- 
^^i.±ia*«EL«^, 

[ 0 0 0 9 ] s ^mmtm Lm^mmifm 
^■{c. ^stiJ: . f±»wi:*^'3 . 0 e vmrmm 

[0010] ±fE«E LB^comjimmt i^m 
mt Lx&.Tcoi,cotimf(>ht . 

(8) mMmmmmzm-^x . mmmmmm mm 

X, mmt^rl 0 (mA) Sx^l 5 (mA) , 5 

&t^7 (^) i:-ri.±fe^r«ELSi^<^ji:5- 

( 9 ) luifiUffi^jsEtiiv^T. mm 



X, BtHtl:. 10(mA)^x£12(mA).t = 

Mm. 

[ 0 0 1 1 ] jjiT, :^WMmmmmi:mmmmbx 

[ 0 0 1 2 ] H 1 C:*WINDOWS¥Prograin FilesParus Ater 
AtertaipA0056072wIMG_l.htiii{i:, ^^BHO^SE L^i^^ 

(7)mm.^^^tmmmx'h^. 
[0013] mm!,z7jk-tmmxn mu i ±{c, 

2, IEfLftA/#iiii3. *lTO*^^>^r-i.|^4. 

imm^fix\<^i. ^bx. ±mmmm. 

izx*)$i±^tix\^l. 

[ 0 0 1 4 ] «i i LTii, ^dyxmcommMm. X 
immmm\<^&zbt/^x'^h, mmMmm^^tz^ 
^mm 1 mxm^m mm^i z t t^x-^ 

[0015] mmb Lxm^^i^iimmb ixii. mt 

{flTOtL<{iID IXO (ffiitSStt^^ttS) Hfi 

mmmmm^mfi^tii . mm±izzAi^<Dm4ix 
[0016] zcoryx-^mmi. MtKn. mm 

1 OmA:i^ii>l 5 mA. mmmmi 5m'i^7-^bL. 
J:0»4L<{i«S2rlOmAj&»iil2mAi:t. 5^ 

b-ti. mmmm^5-»imx'hhb%. »c4oo*^ 

^> 5 5 0 nmtX'<DWzmi-^m&mi}K MaB#li*^* 
hb^ tJrb^T . ft^fif 3 5 %IST t 

5m^lh>l0■'i^cr)^m<n>mx^\i. z<r)^^ 

m&^zii\~^x. mm<r)}Lmmm^fits:\\ mm 
mmryX'7mm^^^y:^-mfwyp s o 2 o ^ 
fflv \ 2-3 mestcT^N- L fi^mm^n ozbt^ 

[0017] tiz, mmn omA^a-cfci. t , mm 

[0 0 18] a?::. 6 0 0-b->h&0QnmtX'<mM^Z 

mttm&mi. ±fBMati3v^T. ^mmzmL 

X. mm<^im-M.!h.fih . ^.mm^^i^ziiKx. 

^Ti?^hixh. zfi(^mm\i. iimmi^zi^hmm 
^^m<miti5iii/xm<r>^t<zi:hJ^y Ymtm. 

^tX'hlb^li>>til. ^iOTtsb, MtKii. 10m 

A, 5^m&comxryx^9mhL<ii±^ryX'7 

»l^ff tlf J: < s -etifc J: D 5 0 0 n mS«co J: "9 A 



i(4) 001-338771 ( P 2 0 0 1 -3 3 8 7 7 1 A) 



[0 0 2 0] ^fc, Sffi2h tT. M;tJfPt. I r. 
Ni, Pd, Au^OifeJR*'^>'5:l>a. IT0*CD3iBg 

I.. 

[ 0 0 2 1 ] Mfc. mm%2mmfifzmm±. i® 



mmi-mm^mtimx$)i. ^-^-hmir^/mm 

y 

[0023] 
[-fbl] 




J n 



[0024] 



!(5) 001-338771 {P200 1-338771 A) 




"T-tmmwm^-^i^iih. i-mmm4t lxi±. mi>zm kh. c a.m^^ 



!(6) 001-338771 ( P 2 0 0 1 - 3 3 8 7 7 1 A) 



a 5 0:d^^.8 04->'i^XhD-i.. X*)1S-tL<!,i5 

m-ti^mMiz^j:^SM,mi. mz. ca^m^^im 

c a^i«^mco^■B:mmcoi^t^t^zmm'S:¥f-^x^^^ 
hfzi^. m.m<-^j:htmmmizis\^x±m^zm^ 

miL-yXKl. CaJl:S>'8 0:tyi!^XhP-A 

'Ammiz^ m%mzmmtim^tims.cDm^^:n-o 

fci^mjz^^htzibt^ihii.^. Z.com.ii^^i>. % 
[0028] >&^*^i.m-ttS{±. «i.{f 1X1 0-Horr 

[0029] --^^ itfficod *>. mzmmeai^ 

[00 3 0] m-^ffittT. Ca^fflV^-^J^ 

tfi m34ffic7)fjfft LTA 1 m^m\^i>zhmt 

2Q^y7'xYu~A^ i:^UtL<\±io^y'/xY 
u-Ahth. 1 o-^yyxvu-j^^mx'it. «^ 

b. mzjm.mm m^z^mMm) mc^mm^z 
i ^mm^c^m'-ti^m^ztj:h^t,ihh. 

[003 1] ifWmi ±34tfc i r> ^-FtSt 

ft»Mi^c7)fiv^ ( 3 . 0 e vm) m-\mim.». s 

^10 0 :ty^'x bn-^aTi: -ri.-r fc-C. ftSfK- 

[0032] ::fL'i>. 'm<mmm<r)m:mt lx 

m-^mmmtmm.^ztt'yfzzt immudk. 

[0033] m-$M7 t LX\i. mt\i. L i F, 
S i Si 0,im^^h. L i F{«ffiM«ffi 

{zx ^m^\.zmmi:)^x'%hzbi}-i^. »«»M*^4>7Fa 



dZ.h^,^j:\\'mi6^-(MMmmt. 300*>^>50 
OjJ-y/Xhn-A, 8^^/;^; hn-A/s e ciil± 
t-ri.. ^W-3 0Qi[y'/xVu-j^^MX-\i. ^mt^ 
^><^*feJ:t/^, 4fc±JIfc^rl.^ZJifi:J18>5)^/i>^ 

timU\ tfz. 5 0 0^>;?'Xhn-i.2rSt/c)i 

rti. mmmcommMizxKim^ (.^Kit^m) *>'r 

•So tfz. m^^Mmzm'^xi>8:ty^'xhrj-M./ s 
e cTummmti^^mmizhtzifzi^. mm^zmmM 

I., 

[0034] mr$t±Ji8 1 LT{4, MtJf . SSfl^r* 

^^gtt#HmTfcT«-f[:-r.S ^ t J: -:. 

X, itmVi^h. ^fz. SMx4-°=¥M»I§tLT(i. 

TYCASTl 26 9A (Erne r on) mifmi^K 

[ 0 0 3 5 ] liiT. ifwrn-nwrnz^-^x i. ^omm 
\,zmm-h. 

[0036] mm\ 1 ) mwzmmmm^ l« 

f^mLtz. 

[0037] moM'^tf^x 9 U-y;l^-AtTtf 
[0038] m'^ilfZ 1 5 0 mm:ft;^f 1 ±tC 

{wm Its (SS) 2 ( I D I xo) ^ 1 ooo:ty 

yx Y ^-M.(D»i^X'XJ^-y i t/i, ^Wi 
*S«1X 1 0-«PaJilTT. ArfeJ:i;^0 2^1 0 : 
l<r)im&. 320V, 0. 15mA, 1 4j^tLfz, 

mz. ^co:^yxmm±i,zm^^titzmmcrimi,z-::>\-^x 
mxryx-^m^i, msiomA, s^^co^ftx-fio 

M#c6«)Wi, -!fy:x-«^SVPS0 2 0S:fflV\ 

2 ~ 3 mmmizx ^ l tzmmm ^fr-^fz. 

[0039] Ztii: OJJiT^MMii^-D-y*'^/:?^!*! 

x-mbtz, ^'vi-y'r^^y^x<mmi. mmm&o. o 

1 p p mJ3lT, ^<^MA- 7 O'C&Tt It:, 

[0040] t-f. ±mryX'?^m^titz9m2±i,z 
jEiimx/mmMmt ix. ^y^:t7xyp«*-cfc 

■SPEDOT (;Kyxf-L'y>>":t=^i^f-:t7xy) bP 

ss i^vx^h-yx^pytym) co^^^m^miul 
fz. >riX^>?S-^»H bD> PhLTA--<x;Pii:j9»^> 
mXi-lZbi}K'il. ZZXli. AWhnyPi:PS 

i\ x}iya~hizx^j^mi:n^fz. mmxv-r 

1#3 0 0 0(11154 5#T-ffiJ¥6 0 0:ty^":^hD-A 



!(7) 001-338771 ( P 2 0 0 1 -3 3 8 7 7 1 A) 




J: mm am) ttz. M^mmw 

mii. 1 X 1 o-Hon-mKJ; DMS^So *»jSffi±, 3 

^ ✓ ^ r vj — .iA/ s t; c c / u ^ ^ y --s r 

D-At tf^, <X(t. x l O-Horrg 

Xbn-A/s e c (5D^«aKT'M*l Q:^yyxY 

[0 04 3] g!v^T, m~^ffi6±fc. ^-tfifc«7i: 

LT , L i F ^ 8 5j->-/X h D-i./ sec c?).^»MS 
-C'JU¥5 0 

i^ffillT^-SDPpureeO (3Mtt») ?r»5tT 

(KW2 0 oxtm ) mz$i±ms t Ltzm. Sitssg 

LTcOM±;«r"9X (Jf^^O. 3mm) SrSIO^i^-t. 
^'/hrp-htiDSO'Cl 2Wra<7)^frT-TV-Xt 

0. ITor rg«c7)SSTf±iaJll»&ff-5 

[0045] #^>ti>t^r«E LS^fc-pV^T, 



t, m3teS15tt3mmS<7)h°y;l^-/P^g#. SJ^^ffo 
^/tL^^^««E{i, BM-7 (hrayftM) ^ 
fflV^TffV\ 5Cd/m2^DS»«*5'JiJ:?]§ttJtmE^t 

L U U -4: U i 5r^g::tc'd: Irfii ^ Vw^jN y o 

[0047] mm^zTT^t^mzkm^. ^umm<^\i 
w±mzhtz-ox. 5o%jy±cD^*^t-5rvii.i 

t *%*^l> , 7^9X8:^ 1 Off 1.1m mX'h "3 , 
^cOSiS**^' 7 5 S i i: 1. 1 , ^■5;^ 

fc>i;fLT{i, 7 0%W±coS}i**a^frv^|,c:fci: 

^rl>, cliO^sO, L^l^€«ffii:3VT-J)-:>7t, 

[0048] ( ^mm 2 ) mmm i ^z^tumm^xm 
mx-hhrnmnM^nmrnryx-^^mn^i ot^h i 

^1 O'iftX^it^^Umtl^mWz^^yXWSL 

^%tz. mmmo. 5 mmm) , io%<n^mtm 

m^fii-z^'yX^(^^X^^ Y)V (8^:Rrtc7)gii 

o^tx<Dwmm.m^tirz:fjyxm.^z'o 

ViT, 4 5 0nm. 5 50nm, 7 0 0 nmtiSftSji 

'^mm%Ltz.m^^mi>z^s-t. 

[0049] 
[*1] 







1 


2 


3 


4 

m 


5 


6 

(^) 


7 

(^) 


a 

(^) 


9 


10 


(%:at 
450nm) 




/5.8 


76.3 


11 




78.2 


78.3 


78.2 


78.1 


/8.2 


78.1 


550nm) 


74.6 


/4.7 


74,9 


75 




7y.i> 


75,3 


75 


74.8 


/4,5 


74.3 


700nm) 


75-8 


/5-7 


75.5 


75.5 


/5-3 




75 


74.9 


74.6 


/4.4 


74.3 



^^mm (4 5 0 nm) xii. mmmsmxm^ 



«0±#*^l.^tL^, ( 5 5 0 nm) -Cfi. 



!(8) 001-338771 ( P 2 0 0 1 -3 3 8 7 7 1 A ) 



m^i^^lfz. #fetIJi ( 7 0 0 nm ) T1±, SSSi: 



[0 0 5 0] mm 

ffiJI&4 0, 5 0. 



5 jmmcommrMi)^-mTh h 



M3 ) mm 

60. 80, 



9 0. 1 0 0:ty^'"';^ 



"f^mtz o #*«E o L # V ^msx^^ 5 0 0 

-llffito]«JI7 0^yi/;:^hn-A) tofeSfctttc. 
V»tt«El>i]®S* m^^m 5 5 0 n m ) Ofe^ 

[0051] 
[«2] 





40(A) 


60 
(A) 


80 
(A) 


70 
(A) 


80 
(A) 


90 
(A) 


100 
(A) 


(V) 


5 


3.5 


3.5 


3 




2.9 




550nm) 


61 


59 


56 


54 


50 


45 


3a 



[0052] m&mz-r>\^x\t. S-PittcoKWt t i 
ltJ¥;^-C- 1 0 0 ^ y ^"x h n- A ) < V > t T"*sft^tG 



[00 53] (USSm) IIM«lK*3V^T^ZItlii^ 

K*a:5, 1 5. 20. 2 5. AQi^VfT^Y^-J^t 
L^/^-imvi. zi%imv'^ ± <i injL-Kif- u I. -HIKE- L^^rr^ 

«E L 60 L # V 5 0 0 n m tCfe(t-S S 
3»&i!l^t/i, «3}C. ^«1 (^ZltffiiOJKffl 

[0054] 
[*3] 





5(A) 


10 

(A) 


15 

(A) 


20 
(A) 


25 
(A) 


40 

(A) 


E(V) 




3 


3.1 


3 


3 


3 


at 550nni) 


5/ 


54 


49 


43 


3? 


20 



S>iitf^-ft;{i:^^>fi*i\ 1 0:tyi/x^D-AmTT' 
[00 5 5] 

xi)--^mEmimwmm\,zm'^^ mmm^^^-^ 



[112 ] i?^%m<^)mmm 1 1 j; 9 «snf^#«E l« 

[03 ] *^Bji7)^jfiMCfeftl>S^r7Xvffiat J: 

m'f<mmm<r)m\L^: . xc^mm^^ittLx^sLtz 

2 mm 
3 
4 
5 

6 

7 ||-$fiUf 

8 mzM±m 

9 



iE?LaA/«jMJi 

9tm 



!(9) 001-338771 ( P 2 0 0 1 -3 3 8 7 7 1 A ) 





